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APPLICANTS 
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[AiWS] 

[il!P!3E] 

i^g°i §ss;i] 



#^ <H*>: 2002/11/11 

0002 

2002.10.16 
G02B 

OPTICAL TRANSMITTING SYSTEM 
si Ah 

1-1998-104271-3 

9-1998-000339-8 
1999-006038-0 

LEE , GYU • W00NG 

710709-1450717 

442-373 

SJIE =££!AI WM=? 0H&3S 1 237-5 &! XI 205 S 
KR 

LEE , HAN LIM 

740626-1335015 

156-095 

AiS«AI m^=? 243 y^^dh 101 S 

KR 

0H.YUN JE 
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1020020063123 ^ 2002/11/11 

[^oi^suh^] 620830-1052015 

[o^bj^] 449-915 

{ ^±] sjie gojAi e^mom 102^ 202s 

[^w] KR 

SSI^I] HWANG, SEONG TAEK 

[^ojMbj^] 650306-1535311 

[£=>B£!sl 459-707 

{ 2^±] gUli S^AI LHUOm^ 102-303 

i^m kr 

[£J MS?] 

r*iTi] ^51 S X1I42£°I ^§011 ^« HI 60221 

011 as ai^ s m=?muo. CHBI2I 

pimssi 20 a 29,000 si 

[^F^aassi 2 a 2,000- si 

0 2d OS! 

[^MS^S] 5 8 269,000 SI 

ISh^l] 300,000 SI 
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1020020063123 ^ 2002/11/11 

^ ^ o. ^nyomBl(duobinary) % 71^* o]-g-*V ^o] 

RZCReturn to Zero) % 7 A^. 

^MlS^*!. ^S7l ^#*|, n>*h^Ci ?>^« * ^2:71, 
3H*1 ^ ^^l* if^H tMS 3 !* ^^s. 

H. 5 

^-wHi^, aiA>^-^- «]e Ai^i, -iis 
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\ 

9i 



1020020063123 ^ °^> : 2002/11/11 
% ^ a] ^efl {OPTICAL TRANSMITTING SYSTEM} 

£ 3a ^ £ 3b^ -£ 1 ^ 2S1 ^ # q-t^fe JE^ , 

£ 5fe -g- ^°fl ^ DCS-RZ Al^eflo^ <g ^X\<$£!\ ^-$r v+Ej-iflfe 

51 6a vfl-*| £ 6d^ -g- ^T^°fl 4€r DCS-RZ 43 -& ^tfl^ 

£ 8a^ £ 4€- DCS-RZ #34ls» ^bH^ S.^, 

23-4 



1020020063123 « 2002/11/11 

£ 8b^r £ ^°\] *r€r DCS-RZ 7-2,2) % i^e^ s-^o. M-El-i^ 

<n> % Al^ajol] M A (duobinary) # 

7]^# ol-g-tb RZCReturn to Zero) ^liL-fr #^Hr % ^ ^-^^ & 

<12> ^til^^S., JL^S. -^^^^HfKDWDM: Dense Wavelength Division Multiplexing) 

X\^^ *}^°\ °MM °^ 7fl^ s)-^ A}-g-«H #^S. 

^ ^ oiocj ( ^ ^JEofl -^^s>7fl ^ ^Jr^ ^ 9X2-2-3- ^ 

E-l e^o] ^ 7 >^ 40Gbps HHEi ^ SL^S. NRZ» °l^tr 

# 47l^S a] 50GHz ^ ?m <>l*HM*r ^3tr 31^.3. ^-g-^ 

S^ofl is}-7fl7} sa^, 7l# wl-oluie^ (binary) NRZ DC ^r^Hr 

£Kr€ 31^4 ^-B- "ti^H 3 ! #4*1 ^1^4 ^av^ saflsH lOGbps 

<13> ^5-, % T?.2.Wr 6 lMBl 7l#<^l ^^r^r (chromatic dispersion)^- 3. °l*r ^^T^e] 
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1020020063123 M 2002/11/11 

e]o] i/2S #^1:^ ^^el^ 4*fl7mmr ^ll^. 33r 0 l, ^A^A 

^(Brillouin Scattering)^ #3 % «r*M* ^ A 1 *- 

5£tr, wVomel NRZ DC ^*Hr ^1* lOGbps 

#.#713 o]^^ ^*H*Hr 3*fl€ (carrier 

suppressed) RZ ^7l^o] ^Sjjl 5^. 

> £ 1 ^ £ 2r ^W>ome| c^l'g RZ Al^Eflo^ Qj ^ofl^- 

SLA]^ £ l£r ¥ 7flSl ^-fr ^ Z-^(cut) p}*}-^ % #5L #2: 

7]# A>-g-^ 7$^-o]5L, 5L 2^r X-^(cut) =^3zS\ *>*|-*flc| % ^2:71* A}-^ ^ 

6> £ 1 ^ £ 2°fl 51*]^ ^ 0 1, ^wHM«l RZCDuo-binary 

Carrier Suppressed Return-to-Zero: °1*V DCS-RZ^ SMJtf) W\ 3*13 RZ 

2. 30^ aV^^r* ^ #^*Kr 3M*1 ^°l c r. 
L7 > 7flelol <^^fl^ RZ t^^-(10)^ H3 (chirp free) % #5- ^2:71(11)^ 

<a«H nrz oflolB|7> 6>\J alS-frCbit rate)3l 1/2 ^]^(2T)^\ #3(12)* <?l7r*H 
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1020020063123 " ^ 2002/11/11 

< 18 > ^o_y>olui^ Ajjr ^^^-(20)^- *>* JfJLsM (differential precoder)(21)^ # 

^tfl<* ^^^(22)1- 3-efl^t^ ^71^1^1- ^S7l ^71(23)^ #^13 

* ^S7l(MZ-modulator)(24)fl- t***M £4- <^tt ^^(20) 
^ #^31^ p}*}-^ % 7j-5L ¥.2i7}2] ^^S<H1 «|-BH Z-^(cut) X-^ 
(cut) ^ 7Hi ^ 5£4. 

<19> ^ 7 flSl ^(dual arm)^ Z-^(cut) % #51 ^7]°) % 

o_ £ lcHl £Al ^ ^o] ( oj-( a rmW yj-yj £ 7 ]x\ 7^<* *^B](22, 26) ^ 

^ ^71(23, 25)1- ^«1«H <%*r *A^«-sL 3-eflf *JJl* <>J7HQ- ^ 
<20> *}u^ ^( sing arm )^- X-^(cut) p}*}-^ ^S7l^ || H 21 

5L*\& ti}S}- ^o] , ^ <y- (arm )6fl 7-1 rfl^ ^-4^^(22) ^ ^ ^7](23)* 

3-efl*S <?]7>^: ^ tr4. 

<2i> £ 3a^ ^71 51 1 ^ 2^ WSIM M-BVifljl, ^ 3b^ % 

(carrier)^ ^4^r ^ ^sHr ^^-o] tiV^sj- ^ 

<22> ^#t_V #efl ^-s^ DCS-RZ Al^ofl^ 7flsH RZ 41 « 

^wHu-lel aIJtjl a], ^7^ 3-«3 ^7l^l^» 

i(PRBS: Pseudo Random Bit Sequence)^ h*bH *>°1 7 > 

0 >7l« ^ 27-1S] 231-1 PRBS^I 7J^ Ali^ ^ 
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1020020063123 « 2002/11/11 

7] Q l-^6\]X\ 0-^ltS. ^ 7l^7l7> AiS. Cfecf. * 

3^1- A}-g-<5}^ ^ti>o]ui^ % ^]7l<3 ^-f^ ^S. 4^" 7l-i:7ll- 7>*m 

^AHl O-ell^H l-sflt, Wfl^H 0-^ltS. ^°l7} IH^M. #3 4 

^Ei(jitter)7> 7^ ^>ofl ^ 3:$* *fca £ ^ X ~ 

^ ^ ^sfl ^ofl^ ^*>7fl 1H3£H, <=>1^ ajs: sfl^ £}^£r ^*ll 

^35^. 5. 4^ ^Aj-^714 # tfl<* ^Wl- ^l-g-^r, ^-iLtiVom^ a] 

^ ^s. ^<mi- HAitV £ 4^1 HA]^ *y<4 £o], ^-^7isq-(2l)sq- 

€27] ^71(22) ^ 3H*1 Aj-71 £ 1 ^ £ 2^ #Efl <*JaH3 ^ 

-4^(29)* Aj-g-SH £ 1 ^ S. 2^ ^wMuiBl aJJl ^JfS} -e-A}*! ^ 

■i- ^ #5:* t^Vsi^ 
4> zl^M-, #71 ^Hflsl 4€- 7l#^ 21a>^ «1M Al^^(PRBS) zJ<>H 4^ U^tt 

A}-g-*Ho) 5}£S ^##^1^ 7^ ^sW^ £-^0} *HE-^. 

Il^l °1#-317V 71^3 31-^1] 

25> #712]- ££r ^Hfl7l^3l £-*ll^ Sfl^SM ^ ^3 ^3 

o_ ^Al^tilEAl^^CPRBS)^ #*^^ ^1 ^ T^} 0 ^^ 
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1020020063123 W- 2002/11/11 

(duobinary) # <>1 -§-tr ^>fl€ RZCReturn to Zero) *l**r*r 

3 WDM ^ a] ti]^ «1 ^HH^* ^tf^lSr ^wH^sl ?fleH 3*fl€ RZ ^ 

5> ja.^ ^§>7l £ ^41- t^*Hr NRZCNone 

Return to Zero) 41 J- » <S^*V^. NRZ 4^ ^ % fcafc fci 

• RZCReturn to Zero) €«r*>^ ^fleW RZ *W* ^«1*H 

!9> .^-71 NRZ ^«r°l^ A JSS #3*Hr ^ML^^l^ 

oluiEl ^S!- <y^«lo> ^2;7l ^-^Jl* ^*Hr ^S7l ^ 41Jl ^^^1^! # 
7l ^71 ^ Al2f <g^^aL, #7] % ^Hr^ ^^l^Jl % ^Str 
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1020020063123 ^ 2002/11/11 

i> £ 5^ 4^ DCS-RZ Al^^o^ <y ^A]ofl<S] ^-g; q-Ej-iflif Sl^JlS, 

.a ^<i\ DCS-RZ ^ti>o}^sl ^^-(100)^ ?fl^^ RZ 

(200)3. M-^ ^ ^tf. -g- ^aHHIa^ ^wVo]ui^ ^Jf(ioo)7> 
<3*fl RZ (200)7} 3#°fl ^4 « ^« 

2> je 50II ie.a1€ u}2} y^o] ^ ^u>ome| ^Jx ^^^-(100)^ WHH 

el ^-3t^-7l(precoder)(101), ^#^71(102), p}*}-^ #>M<8 # 7 o v H ^S7l 
(103), <3h£s}* #3*Rr #^(30) £ #tfl<3 *3}«3(104)« i^H ^€ 

t}. ^iL«KM3 ^-^71(101), ^^71(102) ^ «>^3l-l- M«Hr eflol^ ^ 
(30)3 ^ ^ ^-g-^r ^71 7l#«?l £ 1 vfl*l £ 3^ U ^-8-4 *«J*}t}. 
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1020020063123 *^ W- 2002/11/11 

e.^ ^^<§(Mach-Zehnder)Sl % £2.711- °l-g-*M % 

% #51 ^2:71(103)^1 #^#°fl %tfl^ #^BK104)1- 9X^r. °1 3*, 

3-^ ^13L7> ^71 ttfl^-ofl prbS 4^- ^^*>« ^Hfl^H & 

711 €4- 

H 6a vflxl £ 6d^ £ <W DCS-RZ #3^1 :M M^tt ^ 

£ 5 ^ £ 6a xfl^l £ 6d# ^2.^, ^^l *i (30)3.^1 ^MS^l # ^3L( 
aV^)^ ^-SLSl p>*>-^t:-l #^7^ % ^2:71(103)^1 ^7^4. °H , 

-^d ^271^ Z-^ 5E^r X-^ ^2 S.^ 7>^*>nl-. NRZ UM^fc ^ ^^(101) 
# ^ ^Jl2}-£H ^ ^^71(102)^1 °j7>^rl-. °]7}Q 0 5Exr 1^1 ^iL» £fe «W 
^o^fe £ 6a<Hl 51*1 € ^ «l€4^(a)4 £°1 NRZ Sl7>€tf<8: 2xV 

k7 \ s\&\ t y3\o]o]^ ^o. ^^71^1 s|i^(null point)°l €4(a). °1 ^-t", # 
^^AjCb)^ o^^fl ^2€ #^^°1 €4. 0 2^r 1^1 HlS^ ^171 

^ ^ol ^7lS. % 0 S^r 1^1 tilE^ £2*1 <£*\*m ^H.(cH 

A-| 0 £fe ^ ^*>« ^^^LS. ^^4. ^, 3#^JL*r #^ol 

0-31^ ' l-^m°a '0'O\ ^^7> ^ <£ ^ ^ 

36> ol$l- 7^ol # 7^5. ^2711- ^-*H 3# ^€ % tilS-i:^ 0.7/T1- 

#tfl<3 ^4^^(104)1- fW. 43 °1 £ H 

^A]7l ^2^1^51 ^7l^ 7-1 rfl^ -g-^^Eil- f-^S}^ wj-^^l- ^^tV 7l^ 
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1020020063123 ^ °^> : 2002/11/11 

4^ol4. ZLEiJELJS., Mtb % *l3^r £ 6b«fl E^l€ «V4 ^ 

iwHulsl 413:3. £ -S^H^Mfe 2V^S] ^tf-fr °J^H, cfl^^-o] 0.7/ 

aUtoi jg-tfl^ Jf^-^* Al-g-sH ^5l«HM^ AlJi« ^Al^o.t+, 9j7Rl 0 *h % 

^ cfl<*# ^ 2€*H #^3^r ^WHMSI # ^-fr S ^ 

^uH^Bl 4liL(e)sL % 4l:S:fe 7fleH 3*1* RZ fl*fl ^ # 

(200)^ p>^|~^^ % #51 ^2:71(201)^1 °J7}€^. NRZ ^IJl* RZS. €«r 

^>7l ^*fl £ 6c<fl 51*13 2°1 * ^ ~ B ^ " 7 1* «(202) 

o. ^^-^Bl p}*}-;^ % #51 ^2:71(201)^1 <*17>«H ^2^H ^ A >3^ NRZ ^2 
^ AiSll- RZS. #&*>7fl ^M, #^41^ ^^(null point)<>lH #3* °J7}*H 51 

8> 51 6a^l ^2*1 #3sH§(<M ^ fl^fi-^ « 51 7a ^ 51 7b# 

^ WSA. 51 7a^r * H S MH ^5L«HuiBl # i£2^H3 #2^« « 

§>7l W 5H3°lJL, £ 7b^ ^271^1 M^MS* ^^4. 

i9> 51 7a ^ 51 7b# ^2^, ^2^ ##*Kr 5L^ l-« 

-fr 7>*H °J7>£1^ ^71^1^71- l-efl^ofl^ 0-eilt, ^ 0-ellt^H 1-3113- w> 

31* #H*Hr 5L^ l-«3 7}*ltHr %$LS., ol^ 1-eflH^ 

7>^1^ ^^-^27154- HlJilSl^ ^^14. 
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1020020063123 2002/11/11 

<40> £ 8a^ £ *r€- DCS-RZ %m±3L% M-eH^, £• 8bfe M^IM 

% i^]E^ s.^ t^ife 51 3a ^ 3b^l €4^- 

^-A>5>7fl £$3*1 DCS-RZ *IJE. ^H34 ^^S^<9^ ^ 

£ ighg a. D cs-RZ # ^^l7l## «?b ^ J= ^^(transponder), ^^^ U 1 E 1 
(transmitter), 3=^1*1 (transceiver) , SONET/SDH ^ °] v\ ^ (Ethernet ) #^1^ 

<42> ZL£iH.S. £ ^^fe >g^3 *H ^x\*\t= °W 3*3 

<43> ^-#tr £ RZ ^* # 

^0.^, ^A^-g- «1E A]^i(PRBS)^l « €3^3 ^1 

^7\A WDM a] ^ ^^-i- ^ 91^- 
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1020020063123 2002/11/11 
^2:7l# A>-g-«Hr % ^ Al^efl Tflti] 30 ifl*l 40%^ ?\A ^JLA% 
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1020020063123 « 2002/11/11 
l^^} 1] 

HV^sfl- #^*Hr f^4, NRZCNone Return to Zero) ^1Jl» < a^«roL, #7} NRZ 

AljLofl 45} #7} % ^S*l ^2- % 41 3L* #3*Hr uA«H^^ # ^ 

^^-t-; ^ SH #7l NRZ ^IX* RZCReturn to Zero) <±S.£- QQtfr^ 

?1)bW RZ t^^f# ^lsH ^B}oHel ?fl^°l ^*<l€ RZ 

^7} NRZ #^Vcr Jf iL^^l^; 

^Stb ^2: % AJM #3*Hr % ^2: 7 1 £ 

#tfl*|sq ^-AwHuis) # #3*Hr ^ ^ *2r^«- T^l 
13 2] 

all 1 ^Hl #71 pV*>-^^ *BJ*I*§ % #51 ^271^ Z-^ 

(dual arm) % #5= £2:71 <?1 °3. ^ % 
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1020020063123 ^ °^> : 2002/11/11 
3] 

*fl 1 %H1 fl^H, #71 n}*}-^ ^Tfl^ % #5. €2:71 

(single arm) % €2:71*1 ***.3. *}*r * ^ 

4] 

^11 1 %H1 floH, #71 NRZ *I;M a}7r3lSH ^ tr^^ t^Kr 
211 1 %H1 A^H, #71 #cfl<3 ^€^21 tflQ^ofl 4^ t^ A JS2] 
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1020020063123 



^ 2002/11/11 



11 




£2HK)IU£I 
*• CS-RZ 
(OCS-RZ) 



[5- 2] 




21 

jL 



#2HK)|LiEJ 



3HEI0I %n RZ 
(CS-RZ) 



I — 








23 



22 



27 



si»§1fi!CH 



-20 



*" CS-RZ 
(DCS-RZ) 
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1020020063123 



-3 QA' 2002/11/11 



30 



0.4 

0.2 
0.1 
-0.1 



*0.0 30.0 60.0 90.0 120.0150.0 180.0210.0 240.0 270.0 300.0 

ai a (ps) 



[5. 3b] 




i.O i — ■ ■ > — • — »— ' ' — ' 

-200 -160 -120 -80 -40 0.0 40 80 120 160 200 

H1S/^W4» (GHz) 
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1020020063123 
[£ 4] 



21 



mm LjwsHFoiLiEn , 

(nrz) j ~ i n 




29 



^ <^*>: 2002/11/11 



r tip r 





fc =0.25/T | 
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1020020063123 



#<3 2002/11/11 



IS. 6a] 
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1020020063123 W 2002/11/11 

[S. 6cl 



TRANSMISSION 

t 0 Ji 0 je 0 
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1020020063123 



2002/11/11 



[S- 7al 



gj^ QUOIEI 
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jc 
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Jt 


0 


JC 


0 


0 


31 


JC 
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lEi £3 
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2002/11/11 
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